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transmission pads to be less than those of second film layers,
when the first transmission pads and the second transmission
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51301

Manufacturing first wires, first transmission pads and a
scalant respectively on a side surface of a first substrate

\

\ 4

51302

Manufacturing second wires and second transmission
pads respectively on a side surface of a second substrate

'

Placing the side surface, provided with the first
transmission pads, of the first substrate and the side
surface, provided with the second transmission pads, of /
the second substrate oppositely, and applying the sealant
to encapsulate the first substrate and the second substrate
through the sealant

:

Filling spaces between the first transmission pads and the

second transmission pads with conductive components so / 51304
as to electrically connect the first transmission pads to the

second transmission pads through the conductive
components

\

51303

Fig. 13
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DISPLAY PANEL WITH LAYERED
TRANSMISSION PADS IN NON-DISPLAY
AREA, MANUFACTURING METHOD
THEREOF AND DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority to Chinese Patent Appli-
cation No. 201910937164 .X, filed with the Chinese Patent

Oflice on Sep. 29, 2019. The entire disclosure of the above
application 1s incorporated herein by reference.

FIELD

The present disclosure relates to the field of display, and
particularly relates to a display panel, a manufacturing
method thereof and a display device.

BACKGROUND

An electroluminescent display panel with a touch function
may generally include: a touch substrate and an array
substrate disposed oppositely. Touch electrodes and touch
signal lines electrically connected to the touch electrodes are
formed on the touch substrate. Pixels, data lines and a driver
chip are manufactured on a side, facing the touch substrate,
of the array substrate. The data lines are electrically con-
nected to the driver chip and the pixels, respectively, and are
configured to transmit data signals provided by the driver
chip to the corresponding pixels to realize a display function.

When the touch substrate and the array substrate share
one driver chip, and the driver chip 1s disposed on the array
substrate, a touch signal from the touch substrate needs to be
introduced to the driver chip i1n the array substrate to
tacilitate the realization of the touch function.

Thus, how to mtroduce the touch signal from the touch
substrate to the driver chip in the array substrate to be solved
urgently.

SUMMARY

Embodiments of the present disclosure provide a display
panel, a manufacturing method thereof and a display device
to allow a touch signal from a touch substrate be transmitted
to a driver chip 1n an array substrate to realize a touch
function.

In one embodiment of the present disclosure provides a
display panel. The display panel includes a display area and
a non-display area surrounding the display area. The display
panel further includes: a first substrate and a second sub-
strate, disposed oppositely; a sealant, disposed between the
first substrate and the second substrate and located 1n the
non-display area; first transmission pads and first wires,
disposed on a side, facing the second substrate, of the first
substrate, where the first transmission pads are correspond-
ingly electrically connected with the first wires; second
transmission pads and second wires, disposed on a side of
the second substrate facing the first substrate, wherein the
second transmission pads are correspondingly electrically
connected with the second wires, the first transmaission pads
and the second transmission pads are both located at a side
of the sealant away from the display area, and orthographic
projections ol the first transmission pads and the second
transmission pads on the first substrate have an overlapping
field; and conductive components, disposed between the first
transmission pads and the second transmission pads and
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clectrically connected to the first transmission pads and the
second transmission pads, respectively, where the first trans-
mission pads comprise a plurality of film layers, in a same
first transmission pads, a first film layer 1s a film layer
farthest from a surface of the first substrate, a second film
layer 1s a film layer closest to the surface of the first
substrate, and an area of the first film layer 1s less than that
of the second film layer.

In one embodiment of the present disclosure provides a
display device. The display device includes the aforemen-
tioned display panel provided by the embodiment of the
present disclosure.

In one embodiment of the present disclosure provides a
manufacturing method of a display panel. The method
includes: manufacturing first wires, first transmission pads
and a sealant respectively on a side surface of a first
substrate, where the first transmission pads are electrically
connected with the first wires; manufacturing second wires
and second transmaission pads respectively on a side surface
of a second substrate, where the second transmission pads
are electrically connected with the second wires; placing the
side surface, provided with the first transmission pads, of the
first substrate and the side surface, provided with the second
transmission pads, of the second substrate oppositely, and
applying the sealant to encapsulate the first substrate and the
second substrate through the sealant; filling spaces between
the first transmission pads and the second transmission pads
with conductive components to electrically connect the first
transmission pads to the second transmission pads through
the conductive components; where the display panel
includes a display area and a non-display area surrounding
the display area; the sealant, the first transmission pads and
the second transmission pads are all located 1n the non-
display area; the first transmission pads and the second
transmission pads are both located at the side, away from the
display area, of the sealant; orthographic projections of the
first transmission pads and the second transmission pads on
the first substrate have an overlapping field; and the first
transmission pads include the plurality of film layers, 1n the
same first transmission pad, the film layer farthest from the
surface of the first substrate 1s a first film layer, the film layer
closest to the surface of the first substrate 1s a second film
layer, and the area of the first film layer 1s less than that of
the second film layer.

The present disclosure has the beneficial effects as fol-
lows.

According to the display panel, the manufacturing method
thereol and the display device provided by the embodiments
of the present disclosure, by arranging the first transmission
pads and the second transmission pads on the side, away
from the display area, of the sealant and setting the areas of
the first film layers in the first transmission pads to be less
than those of the second film layers, when the first trans-
mission pads and the second transmission pads are disposed
oppositely, fully-opened openings are formed between the
two pads, so that 1t 1s convenient to fill the spaces between
the first transmission pads and the second transmission pads
with the conductive components, and the first transmission
pads are electrically connected with the second transmission
pads through the conductive components, guaranteeing an
ellective electrical connection between the first transmission
pads and the second transmission pads and then ensuring the
signal transmission via the first wires and the second wires
through the first transmission pads and the second transmis-
s1on pads.

Furthermore, 1n the embodiments of the present disclo-
sure, the eflective electrical connection between the first
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transmission pads and the second transmission pads may be
realized without adding new film layers on the first substrate
or thickening the existing film layers. In this way, not only
can the manufacturing difliculty of the display panel be
lowered, but also the manufacturing cost of the display panel
can be reduced, lowering the manufacturing difliculty and
reducing the manufacturing cost of the display device.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a schematic structural diagram of a display panel
provided 1n some embodiments of the present disclosure;

FIG. 2 1s a cross-sectional view taken along the line
N1-N2 indicated in FIG. 1;

FIG. 3 1s another cross-sectional view taken along the line
N1-N2 indicated in FIG. 1;

FIG. 4 1s a schematic structural diagram of a conductive
component provided 1 some embodiments of the present
disclosure:

FIG. 5 1s a schematic diagram of film layer structures of
a first transmission pad and a second transmission pad
provided in some embodiment of the present disclosure;

FIG. 6 1s a further cross-sectional view taken along the
line N1-N2 indicated in FIG. 1;

FIG. 7 1s a schematic diagram of relative positions of
various film layers in the first transmission pad correspond-
ing to FIG. 6;

FIG. 8 1s a schematic diagram of relative positions of
various film layers in the first transmission pad correspond-
ing to FIG. 2;

FIG. 9 15 a schematic diagram of various structures in the
first substrate provided in some embodiments of the present
disclosure:

FIG. 10 1s a cross-sectional view taken along the line
N5-N6 indicated in FIG. 9;

FIG. 11 1s a cross-sectional view taken along the line
N7-N8 indicated in FIG. 9;

FIG. 12 1s another cross-sectional view taken along the
line N5-N6 indicated in FIG. 9;

FIG. 13 1s a flow schematic diagram of a manufacturing
method of the display panel provided 1n some embodiments
of the present disclosure; and

FIG. 14 1s a schematic structural diagram of a display
device provided 1n some embodiments of the present dis-
closure.

Where:

A: display area; B: non-display area; 11: first substrate;

12, 121 and 122: first transmission pad; 12a: first film

layer;

125: first middle film layer; 12¢: second film layer; 13:

first wire;

14: driver chip; 15: pixel defimng structure; 16: first film

layer structure;

17: spacer; 21: second substrate; 22: second transmission

pad;

22a: thard film layer; 2256: second middle film layer; 2251:

first insulating layer;

22b62: second conductive layer; 2253: second insulating

layer;

22c¢: fourth film layer; 23: second wire; 30: sealant;

31: encapsulating metal layer; 40: conductive component;

41: conductive spherical particle; 50: spacing component;

51: first spacing structure; 52: second spacing structure;

60: encapsulating adhesive; 100: display panel.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(Ll

One embodiment of a display panel, a manufacturing
method thereof and a display device which are provided by
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the embodiments of the present disclosure will be described
in detail below 1n conjunction with accompanying drawings.
It should be noted that the described embodiments are
merely a part of the embodiments of the present disclosure,
not all the embodiments.

Inventors have found in researches that when a touch
substrate and an array substrate share one driver chip and the
driver chip 1s disposed on the array substrate, 1 order to
transmit a touch signal to the driver chip, transmission pads
may be respectively manufactured on the touch substrate
and the array substrate to allow the touch signal from the
touch substrate be transmitted to the driver chip on the array
substrate through an electrical connection of the transmis-
sion pads on the two substrates.

Generally, the transmission pads are disposed on a side,
close to a display area, of a sealant. If pixel defining
structures and spacers are disposed 1n the display area and no
pixel defining structures and spacers exist on positions of the
transmission pads, a height difference between the display
area and an arca where the transmission pads are located will
be generated on the array substrate. That 1s, the thickness of
the area where the transmission pads are located 1s less than
that of the display area, which causes no contact between the
transmission pads on the two substrates, namely the elec-
trical connection may not be realized, and the transmission
of the touch signal 1s finally affected.

Based on this, some embodiments of the present disclo-
sure provide a display panel, to enhance the eflective elec-
trical connection of the transmission pads on the two sub-
strates and guarantee the effective transmission of the touch
signal.

In some embodiments of the present disclosure, a display
panel 1s provided as shown 1n FIG. 1 to FIG. 3. FIG. 115 a
schematic structural diagram of the display panel. In order
to facilitate describing structures of a first substrate and a
second substrate, structural arrangement on the first sub-
strate and the second substrate are illustrated separately,
FIG. 2 15 a cross-sectional view taken along the line N1-N2
indicated in FIG. 1, and FIG. 3 1s another cross-sectional
view taken along the line N1-N2 indicated in FIG. 1.

Reterring to FIG. 1 to FIG. 3, 1n some embodiments of the
disclosure, the display panel includes a display area A and a
non-display area B surrounding the display area A. The
display panel further includes:

a first substrate 11 and a second substrate 21, disposed
oppositely, as shown 1n FIG. 2 and FIG. 3;

a sealant 30, disposed between the first substrate 11 and
the second substrate 21 and located 1n the non-display area
B, as shown in FIG. 2 and FIG. 3;

first transmission pads 12 and first wires 13, located on a
side, facing the second substrate 21, of the first substrate 11,
where the first transmission pads 12 are correspondingly
clectrically connected with the first wires 13, as shown 1n
FIG. 1;

second transmission pads 22 and second wires 23, located
on a side, facing the first substrate 11, of the second substrate
21, where the second transmission pads 22 are correspond-
ingly electrically connected with the second wires 23, and
the first transmission pads 12 and the second transmission
pads 22 are both located on a side, away from the display
area A, of the sealant 30, as shown 1n FIG. 1;

orthographic projections of each first transmission pad 12
and the corresponding second transmission pad 22 on the
first substrate 11 have an overlapping field, as shown 1n FIG.
2 and FIG. 3; and

conductive components 40, disposed between the first
transmission pads 12 and the second transmission pads 22
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and electrically connected to the first transmission pads 12
and the second transmission pads 22, as shown in FIG. 2 and

FIG. 3.

The first transmission pads 12 include film layers, 1n the
same first transmission pad 12: the film layer farthest from
the surface of the first substrate 11 1s a first film layer 12a,
the film layer closest to the surface of the first substrate 11
1s a second film layer 12¢, and the area of the first film layer
12a 1s less than that of the second film layer 12c.

In some embodiments of the present disclosure, by
arranging cach first transmission pad 12 and each second
transmission pad 22 on the side, away from the display area
A, of the sealant 30 and setting the area of the first film layer
12a 1n the first transmission pad 12 to be less than that of the
second f1lm layer 12¢, when the first transmission pad 12 and
the second transmission pad 22 are disposed oppositely, a
tully-opened opening (shown by a dotted line circle K1 1n
FIG. 2 and shown by a dotted line circle K2 1n FIG. 3) 1s

formed between the two pads, so that 1t 1s convement to fill
a space between the first transmission pad 12 and the second
transmission pad 22 with each conductive component 40,
and thus the first transmission pad 12 1s electrically con-
nected with the second transmission pad 22 through the
conductive component 40, as shown 1n FIG. 2 and FIG. 3,
guaranteeing the effective electrical connection between the
first transmission pad 12 and the second transmission pad 22
and then ensuring that a signal can be transmitted via the first
wire 13 and the second wire 23 with the help of the first
transmission pad 12 and the second transmission pad 22.

Furthermore, 1n the embodiments of the present disclo-
sure, the eflective electrical connection between the first
transmission pads 12 and the second transmission pads 22
may be realized without adding new film layers on the first
substrate 11 and thickening the existing film layers. In this
way, not only can the manufacturing difliculty of the display
panel be lowered, but also the manufacturing cost of the
display panel can be reduced, lowering the manufacturing
difficulty and reducing the manufacturing cost of the display
device.

In some embodiments of the present disclosure, the vari-

ous first transmission pads (and the various second trans-
mission pads) may be all located on the same side (not
illustrated) of the display area. Of course, the various {first
transmission pads 12 (and the various second transmission
pads 22) may also be located on sides of the display area A,
as shown in FIG. 1. In this way, the various first transmission
pads 12 (and the various second transmission pads 22) are
distributed more dispersive to reduce the occurrence prob-
ability of short circuit between the first transmission pads 12,
improving the reliability of the display panel.

Correspondingly, 1n order to guarantee the electrical con-
nection between the first transmission pads 12 and the
second transmission pads 22, the second transmission pads
22 are disposed on positions of the second substrate corre-
sponding to positions of the first substrate where the first
transmission pads 12 are disposed, so that the first trans-
mission pads 12 and the second transmission pads 22 are
correspondingly disposed, and the orthographic projections
of each first transmission pad 12 and the corresponding
second transmission pad 22 on the first substrate have an
overlapping field.

In some embodiments of the present disclosure, since
gaps exist between the first transmission pads and the second
transmission pads, the conductive components need to be
disposed 1n the gaps between the first transmission pads and
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the second transmission pads to realize the electrical con-
nection between the first transmission pads and the second
transmission pads.

In some embodiments of the present disclosure, the con-
ductive components may be conductive adhesives. In this
circumstance, the conductive adhesives may include con-
ductive spherical particles, where the diameters of the con-
ductive spherical particles may be less than or equal to the
minimum distance from the first transmission pads to the
second transmission pads.

In one embodiment, as shown 1n the schematic structural
diagram of the conductive component in FIG. 4, the mini-
mum distance from the first transmission pad 12 to the
second transmission pad 22 1s denoted by h0, and the
conductive spherical particles 1n the conductive adhesives
are denoted by 41, where the conductive adhesive includes
conductive spherical particles 41, at least part of which have
different diameters, for example, the diameters of some
conductive spherical particles 41 may be equal to h0, and the

diameters of some conductive spherical particles 41 may be
less than h0.

In some embodiments, when the conductive adhesive
includes the conductive spherical particles, the diameter of
cach conductive spherical particle may also be set to be
equal (as shown 1n the schematic diagram of specific film
layer structures of the first transmission pad 12 and the
second transmission pad 22 in FIG. §), and at this time, the
diameter of each conductive spherical particle may be h0.

That 1s, the diameters of the conductive spherical particles
are not limited herein, as long as the electrical connection
between the first transmission pads and the second trans-
mission pads may be realized through the conductive spheri-
cal particles 1n the conductive adhesives. The diameters may
be set according to an actual need to improve the design
flexibility.

Furthermore, the first substrate and the second substrate
are disposed oppositely in an actual manufacturing process,
so that the conductive components are manufactured after
the first transmission pads and the second transmission pads
are disposed oppositely.

Therefore, 1n the embodiments of the present disclosure,
by setting the conductive components as the conductive
adhesives and combining the arrangement of the film layers
in the first transmission pads, when the fully-opened open-
ings are formed between the first transmission pads and the
second transmission pads, the conductive adhesives may be
conveniently squeezed into the gaps between the first trans-
mission pads and the second transmission pads, lowering the
manufacturing difliculty of the conductive components and
the manufacturing difficulty of the display panel and
improving the manufacturing efliciency of the display panel.

In some embodiments of the present disclosure, the diam-
eters of the conductive spherical particles 1s set to be 2.5 um
to 3.5 um, so that the conductive spherical particles may
more conveniently get mto the gaps between the first trans-
mission pads and the second transmission pads to realize the
clectrical connection between the first transmission pads and
the second transmission pads.

It 1s noted that, 1n some embodiments, the diameters of the
conductive spherical particles may be determined according
to the film layer structures included in the second transmis-
s1on pads.

In one embodiment, a first conductive layer, an insulating,
layer and a second conductive layer are disposed on the
second substrate in sequence. When the second substrate 1s
a substrate in a touch substrate, the second transmission pad
also 1ncludes: the first conductive layer (i.e., a fourth film
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layer described below), the insulating layer and the second
conductive layer (i.e., a third film layer described below)
which are not shown in the figure, where in regions except
the region where the second transmission pad 1s located, the
first conductive layer includes second wires (1.e., touch
signal lines), and the second conductive layer includes touch
clectrodes, namely the plurality of touch electrodes are
disposed on the same layer. Accordingly, a touch detection
principle may be a self-capacitance touch detection prin-
ciple, and the touch electrodes may be seli-capacitance
clectrodes.

At this time, the second transmission pad 22 includes a
relatively small number of film layers, so that the gap
between the second transmission pad 22 and the first trans-
mission pad 12 1s relatively large. It can be understood that
the value of h0 1n FIG. 4 1s relatively large. Therefore, the
diameters of the conductive spherical particles 41 may be set
to be larger such as 3 um to 3.5 um.

For another example, a first conductive layer, a first
insulating layer, a second conductive layer, a second insu-
lating layer and a third conductive layer are disposed on the
second substrate in sequence. When the second substrate 1s
a substrate 1n a touch substrate, as shown 1n FIG. 5, the
second transmission pad also includes: the first conductive
layer (1.e., a fourth film layer described below), the first
insulating layer, the second conductive layer, the second
insulating layer and the third conductive layer (1.e., a third
film layer described below), where 1n regions except the
region where the second transmission pad 22 1s located, the
first conductive layer includes second wires (1.e., touch
signal lines), the second conductive layer includes first touch
clectrodes, the third conductive layer includes second touch
clectrodes, orthographic projections of the first touch elec-
trodes and the second touch electrodes on the second sub-
strate have an overlapping field. Accordingly, a touch detec-
tion principle may be a mutual-capacitance touch detection
principle, and the first touch electrodes and the second touch
clectrodes may be mutual-capacitance electrodes.

At this time, the second transmission pad 22 includes a
relatively large number of film layers, so that the gap
between the second transmission pad 22 and the first trans-
mission pad 12 1s slightly smaller than the gap 1n the above
example. It can be understood that the value of h0 1n FIG.
4 1s relatively small. Therefore, the diameters of the con-
ductive spherical particles 41 may be set to be smaller such
as 2.5 um to 3 um.

Of course, the diameters of the conductive spherical
particles may also be set to be less than 2.5 um, namely the
diameters of the conductive spherical particles are set to be
smaller, but they are not limited herein, as long as the
clectrical connection between the first transmission pad and
the second transmission pad may be realized.

In some embodiments of the present disclosure, the con-
ductive spherical particles may be conductive gold ball
particles. Of course, the conductive spherical particles may
also be other conductive metal particles, but are not limited
herein.

In some embodiments of the present disclosure, the plu-
rality of film layers included in the same first transmission
pad may be set below:

the areas of at least parts of the film layers are set to be
different.

In some embodiments, the areas of the first film layer and
the second film layer are set to be different, and the areas of
other film layers are all set to be equal to the area of the first
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Im laver, not 1llustrated in the figure; or, the areas of other
Im layers are all set to be equal to the area of the second
Im layer.

In one embodiment, FIG. 3 illustrating three film layers 1s
taken as an example. The first film layer 1s denoted by 12a,
the second film layer 1s denoted by 12¢, a first middle film
layer 1s denoted by 1256, and the first middle film layer 125
and the second film layer 12¢ are the same 1n area which 1s
greater than that of the first film layer 12a.

In this way, the manufacturing difliculty of the first
transmission pads may be lowered, and the manufacturing
process ol the display panel may be simplified, improving
the manufacturing efliciency of the display panel.

In some embodiments, the areas of the various film layers
may be all set to be different. In one embodiment, 1n the
embodiments of the present disclosure, the area of each film
layer of the same first transmission pad 1s 1n negative
correlation with a distance from the film layer to the surface
of the first substrate.

That 1s, for each film layer of the same first transmission
pad: 1f the film layer 1s farther from the surface of the first
substrate, the area of the film layer 1s smaller; correspond-
ingly, if the film layer 1s closer to the surface of the first
substrate, the area of the film layer 1s larger.

In one embodiment, FIG. 2 illustrating three film layers 1s
taken as an example. The first film layer 1s denoted by 12a,
the second film layer 1s denoted by 12¢, and a first middle
film layer 1s denoted by 125, where the order of the three
film layers arranged from far to near according to the
distances from the three film layers to the surtace of the first
substrate 11 1s: the first film layer 124, the first middle film
layer 126 and the second film layer 12¢, and correspond-
ingly, the order of the three film layers arranged according
to the areas from small to large 1s: the first film layer 12a, the
first middle film layer 126 and the second film layer 12c.

In this way, the edges of the various film layers at a same
side 1n the same first transmission pad 12 are in a step-like
climbing design, as shown 1 FIG. 2. When the conductive
component 40 1s the conductive adhesive, the conductive
adhesive may be conveniently squeezed into the gap
between the first transmission pad 12 and the second trans-
mission pad 22, so that the manufacturing dithculty of the
display panel 1s lowered in addition to realizing the effective
clectrical connection between the first transmission pad 12
and the second transmission pad 22.

In some embodiments, besides the areas of part of all of
the film layers 1n the first transmission pad being set difler-
ently, the areas of the film layers 1n the second transmission
pad may also be set diflerently, so that the opening formed
by the first transmission pad and the second transmission
pad 1s further expanded.

Therefore, when the second transmission pad includes
film layers, for the film layers included in the same second
transmission pad: the film layer farthest from the second
substrate 1s the third film layer, the film layer closest to the
second substrate 1s the fourth film layer, and the area of the
third film layer 1s less than that of the fourth film layer.

Orthographic projections of the third film layer and the
first film layer on the first substrate have an overlapping
field.

That 1s, 1n the embodiments of the present disclosure, the
plurality of film layers included in the same second trans-
mission pad may also be set as below:

the areas of at least parts of the film layers are set to be
different.
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In the embodiment of the present disclosure, the areas of
parts of the film layers 1n the same second transmission pad
are set to be different.

In one embodiment, the areas of the third film layer and
the fourth film layer may be set to be different, and the areas
of other film layers are all set to be equal to the area of the
third film layer, not illustrated in the figure; or, the areas of
other film layers are all set to be equal to the area of the
tourth film layer, not 1illustrated 1n the figure.

In this way, the manufacturing difliculty of the second
transmission pads may be lowered, and the manufacturing
process of the display panel may be simplified, improving,
the manufacturing efliciency of the display panel.

In the embodiment of the present disclosure, the areas of
the various film layers of the same second transmission pad
are all set to be diflerent. In one embodiment, the area of
cach film layer of the same second transmission pad 1s 1n
negative correlation with the distance from the film layer to
the surface of the second substrate.

That 1s, for each film layer of the same second transmis-
sion pad: 1f the film layer 1s farther from the surface of the
second substrate, the area of the film layer 1s smaller;
correspondingly, 1f the film layer 1s closer to the surface of
the second substrate, the area of the film layer 1s larger.

In one embodiment, FIG. 6 1llustrating a cross-sectional
view taken along the line N1-N2 indicated in FIG. 1 1s taken
as an example. The second transmission pad 22 includes
three film layers. The third film layer 1s denoted by 224, the
fourth film layer 1s denoted by 22¢, and a second middle film
layer 1s denoted by 225, where the order of the three film
layers arranged from far to near according to the distances
from the three film layers to the surface of the second
substrate 21 1s: the third film layer 22qa, the second middle
f1lm layer 2256 and the fourth film layer 22¢, and correspond-
ingly, the order of the three film layers arranged according
to the areas from small to large 1s: the third film layer 22a,
the second middle film layer 225 and the fourth film layer
22c.

In this way, the edges of the various film layers at a same
side 1n the same first transmission pad 22 are 1n a step-like
climbing design, and the edges of the various film layers at
a same side 1n the same first transmission pad 12 are 1n the
step-like climbing design, as shown 1 FIG. 6. When the
conductive component 40 1s the conductive adhesive, the
conductive adhesive may be convemently squeezed into the
gap between the first transmission pad 12 and the second
transmission pad 22, so that the manufacturing difficulty of
the display panel 1s lowered 1in addition to realizing the
ellective electrical connection between the first transmission
pad 12 and the second transmission pad 22.

In some embodiments of the present disclosure, the ortho-

graphic projections of the first transmission pad 12 and the
second transmission pad 22 on the first substrate coincide, as
shown 1n FIG. 6.

In this way, not only 1s the eflective electrical connection
between the first transmission pad 12 and the second trans-
mission pad 22 through the conductive component 40 facili-
tated, but also the area occupied by the first transmission pad
12 and the second transmission pad 22 in the non-display
area may be reduced, facilitating the design of a high
screen-to-body ratio and a narrow bezel.

In some embodiments of the present disclosure, ortho-
graphic projections of the first film layer 12q and the third
film layer 22a on the first substrate 11 overlap partially, not
illustrated 1n the figure, which can be set according to an
actual situation, improving the design tlexibility.
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In some embodiments, the orthographic projections of the
first film layer 12a and the third film layer 22a on the first
substrate 11 coincide, that 1s, the first film layers 12q and the
third film layers 22a are equal 1n area and disposed oppo-
sitely, as shown in FIG. 6, to ensure that the conductive
component 40 1s 1n full contact with the first film layers 12a
and the third film layers 22a when being the conductive
adhesive, to guarantee the eflective electrical connection.

Further, 1n some embodiments of the present disclosure,
the areas of the first film layer and the third film layer may
be both set to be 10* um~ to 4x10% um-.

In this way, the deficiency that the first film layer and the
third film layer may not be eflectively electrically connected
with the conductive component 40 due to the too small areas
(less than 10* um?); furthermore, if the first film layer and
the third film layer have too large areas such as greater than
4x10" um=, since the area of the second film layer is greater
than that of the first film layer, and the area of the fourth film
layer 1s greater than that of the third film layer, the problem
of relatively large volumes of the first transmission pad and
the second transmission pad may occur.

Therefore, setting the areas of the first film layer and the
third film layer to be within the above range may guarantee
the eflective electrical connection among the first transmis-
sion pad, the second transmission pad and the conductive
component and may also be favorable for reducing the
volumes of the first transmission pad and the second trans-
mission pad and then reducing the area occupied by the first
transmission pad and the second transmission pad on the
non-display area, facilitating the realization of the design of
the high screen-to-body ratio and the narrow bezel.

In some embodiments of the present disclosure, the first
transmission pad 1s taken as an example. When the area of
the first film layer 1s less than that of the second film layer,
an orthographic projection of the first film layer on the first
substrate 1s a {irst projection, and an orthographic projection
of the second film layer on the first substrate 1s a second
projection, so that:

the first projection (such as that of the first film layer 12a)
may be located 1n a middle region of the second projection
(such as that of the second film layer 12¢), that 1s, the edge
of the first projection and the edge of the second projection
do not coincide, as shown 1n FIG. 7 illustrating the sche-
matic diagram of relative positions of various film layers in
the first transmission pad corresponding to FIG. 6; at this
time, the edges of the various film layers, such as the edges
denoted by the dotted line circle k3 and the dotted line circle
k4 1 FIG. 6, form the step-like climbing design 1n a
direction F1 and a direction F2 shown in FIG. 7.

Thereby, when the conductive component 1s the conduc-
tive adhesive, the conductive adhesive may be conveniently
squeezed 1nto the gap between the first transmaission pad and
the second transmission pad. That 1s, this design facilitates
the operation 1n addition to realizing the electrical connec-
tion between the first transmission pad and the second
transmission pad.

Of course, the first projection (such as that of the first film
layer 12a) may also be located at the edge of the second
projection (such as that of the second film layer 12¢), that 1s,
the edge at a side of the first projection and the edge at a side
of the second projection coincide, as shown i FIG. 8
illustrating the schematic diagram of relative positions of
various 11lm layers in the first transmission pad 12 corre-
sponding to FIG. 2; and at this time, the edges of the various
film layers form a step-like climbing design only in the
direction F1 shown in FIG. 8. It should be noted that the
comciding edge of the first projection and the second
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projection, such as the edge denoted by the dotted line circle
k1 1n FIG. 2, needs to be disposed close to the sealant to
tacilitate the squeezing of the conductive adhesive when the
tully-opened opening i1s disposed facing away from the
sealant.

Thereby, when the conductive component 1s the conduc-
tive adhesive, the conductive adhesive may still be conve-
niently squeezed into the gap between the first transmission
pad and the second transmission pad. As such this design
also facilitates the operation in addition to realizing the
clectrical connection between the first transmission pad and
the second transmission pad. Meanwhile, the design flex-
ibility may also be improved to meet the requirements of
various application scenarios.

It 1s noted that, for the aforementioned step-like climbing,
design formed by the edges of the various film layers, it 1s
only 1llustrated by taking the various film layers included 1n
the first transmission pad 12 as an example, but in an actual
manufacturing process, the structures of the various film
layers in the first transmission pad 12 and the second
transmission pad 22 may be set to be the same to form
openings with relatively large sizes, as shown in FIG. 6,
tacilitating the squeezing of the conductive adhesive and
tacilitating the manufacturing of the conductive component
40, which 1s not limited herein.

In an actual situation, when the conductive component 1s
the conductive adhesive and the conductive adhesive 1s
squeezed 1nto the gap between the first transmission pad and
the second transmission pad, there 1s a risk that the conduc-
tive adhesive flows to the adjacent first transmission pad to
cause short circuit due to the contact of the conductive
adhesives between two adjacent first transmission pads,
which may lead to disorder of signal transmission and aflect
the performance of the display panel.

Therefore, in order to solve this problem, i some
embodiments of the present disclosure, the display panel
may further include: spacing components located between
the first substrate and the second substrate.

A plurality of first transmission pads and second trans-
mission pads are provided and are in one-to-one correspon-
dence to each other, and at least one spacing component 1s
arranged between two adjacent first transmission pads.

In one embodiment, 1n order to facilitate the 1llustration of
the spacing components, the schematic diagram of various
structures in the first substrate 1 shown 1 FIG. 9 1s taken as
an example herein, and the second transmission pads are not
shown 1n this figure. One spacing component 50 may be
disposed between two adjacent first transmission pads 12, or
two spacing components 30 may also be disposed between
two adjacent first transmission pads 12, or more spacing
components 50 may also be disposed between two adjacent
first transmission pads 12, which 1s not limited herein.

In this way, through the arrangement of the spacing
components 50, the conductive adhesives may be prevented
from flowing towards the adjacent first transmission pads
12, avoiding a short circuit caused by the conductive adhe-
sive between two adjacent first transmission pads 12 and
improving the reliability of the display panel.

Furthermore, 1 FIG. 9, each first transmission pad 12
located on the right side of the display area is taken as an
example. The first transmission pad 12 closest to a driver
chip 14 1s marked as 122, and the first transmission pad 12
farthest from the drniver chip 14 1s marked as 121. The
spacing component 50 1s also disposed at a side, away from
the driver chip 14, of the first transmission pad 121, and the
spacing component 30 1s also disposed at a side, close to the
driver chup 14, of the first transmission pad 122.
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That 1s, the spacing component 50 1s disposed at a side of
cach of the first transmission pads (such as the first trans-
mission pads 121 and 122 1n FIG. 9), arranged closest to the
sides, namely away from the middle position, 1n the various
first transmission pads 12 located on the same side of the
display area.

In this way, through the arrangement ol the spacing
components 50, the first transmission pads 12, disposed
closest to the sides, in the various first transmission pads 12

located on the same side of the display area may be spaced
from other surrounding conductive structures to avoid the

problem of short circuit caused by the conductive adhesives

flowing towards the other surrounding conductive structures
and then avoid influences to other conductive structures,
improving the reliability of the display panel.

In some embodiments of the present disclosure, the spac-
ing components may be located on a side, facing the second
substrate, of the first substrate.

At this time, the distance from the surface of the side,
facing away from the first substrate, of the spacing compo-
nent to the first substrate 1n a direction perpendicular to the
surface of the first substrate 1s a first distance, and the first
distance 1s greater than the height of the first transmission
pad.

In one embodiment, referring to FIG. 10 illustrating a
cross-sectional view taken along the line N5-N6 indicated 1n
FIG. 9, and FIG. 11 illustrating a cross-sectional view taken
along the line N7-N8 indicated mn FIG. 9, the direction
perpendicular to the surface of the first substrate 11 may be
denoted by F3, and the first distance from the surface of the
side, facing away from the first substrate 11, of the spacing
component 50 to the first substrate 11 1s denoted by hl, and
the height of the first transmission pad 12 1s denoted by h2,
where hl 1s greater than h2.

It 1s noted that film layers are disposed between the
spacing components 50 and the first substrate 1n the region
where the spacing components 50 are located. These film
layers are all made of non-metal materials, as shown 1n FIG.
10, and have structures the same as those of the various film
layers made of non-metal matenials 1n the display area A.

In one embodiment, the illustration shown 1n FIG. 10 1s
taken as an example. In the display area A, the various film
layers formed on the surface of the first substrate 11 and
made of the non-metal matenals sequentially include: a gate
isulating layer 2, an interlayer insulating layer 4 and a
planarizing layer 6. Correspondingly, in the region where the
spacing components 50 are located, the various film layers
located between the spacing components 50 and the first
substrate 1n the direction F3 sequentially include: a gate
insulating layer 2, an interlayer insulating layer 4 and a
planarizing layer 6. That 1s, for the display area A and the
region where the spacing components 50 are located, the
gate msulating layers 2 are manufactured by adopting the
same process, the interlayer insulating layers 4 are manu-
factured by the same process, and the planarizing layers 6
are also manufactured by the same process. Therefore, the
manufacturing process 1s simplified, the manufacturing dii-
ficulty 1s lowered, and meanwhile, the spacing components
50 may be ensured to achieve a relatively good barrier eflect.

In this way, the spacing components may ellectively
prevent the conductive adhesives from tlowing towards the
adjacent first transmission pads 12, so that the spacing
components have the relatively good barrier effect to eflec-
tively avoid the short circuit between two adjacent first
transmission pads 12, and furthermore, the reliability of the
display panel may be greatly improved.
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Of course, the first distance hl may be set according to a
distance between the first substrate and the second substrate,
that 1s, the first distance hl needs to be less than or equal to
the distance between the first substrate and the second
substrate. In this way, not only can a very good eflect on
supporting the {first substrate and the second substrate be
achieved, but also the thickness of the display panel 1is
cnabled to be consistent, so that the problem that a partial
region of the display panel 1s excessively thick due to the too
large first distance hl 1s avoided.

In some embodiments of the present disclosure, the spac-
ing components may be manufactured by adopting the
following methods.

Method 1:

In some embodiments, when the display panel includes
pixel defining structures located in the display area, the
spacing component may include a first spacing structure,
and the matenal of the first spacing structure 1s the same as
that of the pixel defining structures.

The pixel defining structure of the display area may define
an open area of a pixel. An anode and an emitting layer are
disposed 1n the open area. A cathode may be disposed 1n
entire surface on the first substrate. The cathode and the
anode may respectively mput electrons and holes to the
emitting layer. The electrons and the holes are combined 1n
the emitting layer to generate energy which may excite a
luminescence material to emit light, realizing a display
tunction of the display panel. Therefore, the display panel 1n
the embodiments of the present disclosure may be an
clectroluminescence display panel.

In one embodiment, as shown in FIG. 10, the pixel
defining structure 15 1s indicated by a region filled with grids
in the region indicated by A 1in the figure, and the first
spacing structure 51 1n the non-display area 1s also indicated
by the region filled with grids, which indicates that the pixel
defining structure 15 and the first spacing structure 31 are
made of the same material.

In this way, not only can the conductive adhesive be
prevented by the spacing component from tlowing towards
the adjacent first transmission pad to improve the reliability
of the display panel, but also the pixel defining structure and
the spacing component can be manufactured by adopting the
same manufacturing process, so that the manufacturing

process of the display panel 1s simplified, and the manufac-
turing dithiculty of the display panel 1s lowered.

Method 2:

In some embodiments, when the display panel further
includes spacers located in the display area, the spacing
component may 1nclude a second spacing structure, and the
material of the spacers 1s the same as that of the second
spacing structure, which 1s not illustrated in the figure.

The spacers 1n the display area may achieve a supporting
ellect on the second substrate, so that not only can the box
thickness of the display panel be ensured to be uniform, but
also the structures in the display panel can be protected to
avoild damaging the structures inside the display panel when
the display panel 1s pressed, improving the reliability of the
display panel.

Furthermore, since the matenals for manufacturing the
spacers and the second spacing structures are the same, the
spacers and the second spacing structures may be simulta-
neously manufactured by adopting the same manufacturing,
process to simplily the manufacturing process of the display
panel and lowering the manufacturing difliculty of the
display panel.
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Method 3:

In some embodiments, when the display panel includes
spacers located 1n the display area, the spacing component
may further include: a second spacing structure stacked with
the first spacing structure, and materials for manufacturing
the spacers and the second spacing structures are the same.

That 1s, the method 3 1s a method combined with the
method 1 and the method 2. The spacing component
includes both the first spacing structure and the second
spacing structure. As shown in FIG. 12 illustrating another
cross-sectional view taken along the line N5-N6 indicated 1n
FIG. 9, the stacking order of the first spacing structure 51
and the second spacing structure 52 1s the same as that of the
pixel defiming structure 15 and the spacer 17. That 1s, the first
spacing structure 51 and the pixel defining structure 15 are
manufactured by adopting the same manufacturing process,
and the second spacing structure 52 and the spacer 17 are
manufactured by adopting the same manufacturing process.

In this way, the spacing component may have a relatively
large height, 1.e., the value of the first distance hl 1is
relatively large, so that the spacing components may have an
excellent prevention effect for avoiding the conductive adhe-
sives from tlowing towards the adjacent first transmission
pads and effectively decreasing the occurrence probability of
the short circuit between two adjacent first transmission
pads, greatly improving the reliability of the display panel.

In the embodiments of the present disclosure, the display
panel turther includes: pixel defining structures located on
the side, facing the second substrate, of the first substrate and
first film layer structures located between the pixel defining
structures and the first substrate. The pixel defining struc-
tures and the first film layer structures may be both located
in the display area.

The first film layer structures include N film layers, and
the first transmission pads include N film layers. In a
direction from the surface of the first substrate to the surface
of the second substrate, the 1th film layers in the first
transmission pads and the 1th film layers 1n the first film layer
structures are made of the same material and are disposed on
the same layer.

Here N 1s greater than 1, and 1 1s greater than O.

In one embodiment, as shown in FIG. 11, the first film
layer structure 16 includes seven film layers, and the first
transmission pad 12 also includes seven film layers. The
direction from the surface of the first substrate 11 to the
surtace ol the second substrate 1s a direction F3.

Along the direction indicated by F3, the first film layer
structure 16 includes the seven film layers as follows: a gate
1 of a transistor, a gate msulating layer 2, an active layer 3
ol the transistor, an interlayer insulating layer 4, a source 3
of the transistor, a planarizing layer 6 and an anode 7.

Similarly, along the direction indicated by F3, the first
transmission pad 12 also includes the seven film layers as
follows: a second film layer 1, a middle film layer 2, a
middle film layer 3, a middle film layer 4, a middle film layer
5, a middle film layer 6 and a first film layer 7.

Furthermore, the film layers marked by the same numer-
als 1n FIG. 11 are manufactured by adopting the same
manufacturing process, that is, the film layers marked by the
same numerals are made of the same material and are
disposed on the same layer. In one embodiment, the film
layer marked by 3 in the first film layer structure 16 1s a third
film layer in the direction F3, the film layer marked by 3 1n
the first transmaission pad 12 1s also a third film layer in the
direction F3, and the two film layers are made of the same
material and are disposed 1n the same layer.
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In this way, the first film layer structure 16 and the first
transmission pad 12 may be manufactured at the same time,
simplifying the manufacturing process of the display panel,
lowering the manufacturing difliculty of the display panel
and improving the manufacturing etliciency of the display
panel.

Of course, a bottom gate type transistor is illustrated as an
example 1n FIG. 11, but this does not mean that the transistor
1s only of the bottom gate type and may also be of a top gate
type (not 1llustrated 1n the figure). At this time, the first film
layer structure and the first transmission pad still include the
same number of film layers. Furthermore, 1in the direction
from the surface of the first substrate to the surface of the
second substrate, the 1th film layer 1n the first transmission
pad and the 1th film layer 1n the first film layer structure are
still made of the same material and are disposed 1n the same
layer.

It 1s noted that in an actual manufacturing process, the
anode needs to be manufactured after the planarizing layer
1s manufactured, and then, the pixel defining structure is
manufactured after the anode 1s manufactured. Therefore, 1n
the above embodiments, the material of the first film layer

(such as the film layer marked by 7 1n FIG. 11) 1n the first

transmission pad 1s the same as that of the anode (such as the
film layer marked by 7 m FIG. 11) 1n the first film layer
structure.

Meanwhile, since the first transmission pad needs to be
clectrically connected with the conductive component, when
the first film layer 1n the first transmission pad and the anode
are made of the same material, the first transmaission pad
may be ensured to be electrically connected with the con-
ductive component, lowering the manufacturing difficulty of
the display panel and improving the manufacturing efli-
ciency of the display panel.

Furthermore, 1n spite of the number of the film layers
included 1n the second transmission pad, the third film layer
1s made of a conductive material. At this time, when the
conductive component 1s in direct contact with the third film
layer, the electrical connection between the conductive
component and the second transmission pad may be real-
1zed.

In some embodiments of the present disclosure, the thick-
ness of the first film layer structure 1s a first thickness, the
thickness of the first transmission pad 1s a second thickness,
and the first thickness 1s equal to the second thickness.

That 1s, the first film layer structure and the {first trans-
mission pad may be manufactured by adopting the same
process. Taking the gate in the first film layer structure and
the second film layer in the first transmission pad as an
example. During the manufacturing process, a layer of metal
may be firstly manufactured on the surface of the first
substrate, and then, a pattern 1s made through a composition
process, to form the gate and the second film layer. There-
fore, the first film layer structure and the first transmission
pad obtained through adopting the above method may be the
same 1n thickness.

In this way, the manufacturing difliculty of the first
transmission pad may be simplified, the thickness of the first
transmission pad may be also eflectively controlled, and
turther, the manufacturing of the spacing component is
tacilitated, so that the reliability of the display panel 1is
improved, and the manufacturing difliculty of the display
panel 1s lowered.

In some embodiments of the present disclosure, the dis-
play panel may further include: encapsulating adhesives
located between the first substrate and the second substrate.
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The encapsulating adhesives are located on sides, away
from the sealant, of the various first transmission pads.

It 1s noted that, in some embodiments, when the display
panel 1includes a driver chip (such as 14 shown 1n FIG. 1),
the driver chip 14 needs to be bound with a flexible circuit
board, to allow a driver signal from the outside be input mnto
the driver chip 14 through the flexible circuit board. If the
region where the driver chip 14 is located 1s marked as a first
region (denoted by B1 in FIG. 1), the encapsulating adhe-
sives 60 may be set as follows.

In some embodiments, as shown 1n FIG. 1, the encapsu-
lating adhesives 60 1s set 1n non-display areas marked by B2,
B3 and B4, and 1s located at the sides, away from the sealant
30, of the various first transmission pads 12.

That 1s, the display panel may be re-encapsulated through
the encapsulating adhesives 60, so that the encapsulating
adhesives 60 may protect circuits (such as, but not limited to
an anti-static circuit) in the non-display areas and prevent
the structures such as the first transmission pads and the
second transmission pads from being eroded by water and
oxygen, and then, the structures in the non-display areas
may work normally and effectively to ensure that the display
panel may display images normally.

Furthermore, the arrangement of the encapsulating adhe-
sives 60 may also be favorable for enhancing the mechanical
strength of the display panel and reducing the probability of
damage to the display panel, improving the reliability of the
display panel.

In some embodiments, when the display panel includes an

array substrate and a touch substrate disposed oppositely, 1n
the embodiment of the present disclosure, the array substrate
includes the first substrate, and the touch substrate includes
the second substrate.
The second wires are touch signal lines.
The display panel further includes: a driver chip located
on the side, facing the second substrate, of the first substrate,
and the first wires are electrically connected with the driver
chip.

In this way, a touch signal on the touch substrate may be
transmitted to the first wires in the array substrate through
the first transmission pads and the second transmission pads,
and then transmitted to the driver chip through the first
wires, realizing the transmission of the touch signal between
the array substrate and the touch substrate to facilitate
realizing a touch function.

Furthermore, since the display panel only has one driver
chip, 1.e., since the touch substrate and the array substrate
share the same driver chip, the structure of the display panel
may be simplified, and the manufacturing cost of the display
panel may be reduced.

Based on the same inventive concept, an embodiment of
the present disclosure provides a manufacturing method of
a display panel, as shown in FIG. 13 illustrating a flow
diagram of the manufacturing method of the display panel,
including:

S1301: manufacturing first wires, first transmission pads
and a sealant respectively on a side surface of a first
substrate.

Here the first transmission pads are electrically connected
with the first wires.

S1302: manufacturing respectively second wires and sec-
ond transmission pads on a side surface of a second sub-
strate.

Here the second transmission pads are electrically con-
nected with the second wires.

S1303: placing the side surface, provided with the first

transmission pads, of the first substrate and the side surface,
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provided with the second transmission pads, of the second
substrate oppositely, and applying the sealant to encapsulate
the first substrate and the second substrate through the
sealant.

S1304: filling spaces between the first transmission pads
and the second transmission pads with conductive compo-
nents to electrically connect the first transmission pads to the
second transmission pads through the conductive compo-
nents.

The display panel includes a display area and a non-
display area surrounding the display area; the sealant, the
first transmission pads and the second transmission pads are
all located in the non-display area; the first transmission
pads and the second transmission pads are both located on
the side, away from the display area, of the sealant; ortho-
graphic projections of the first transmission pads and the
second transmission pads on the first substrate have an
overlapping area. The first transmission pads include film
layers, and 1n the same first transmission pad, the film layer
tarthest from the surface of the first substrate 1s a first film
layer, the film layer closest to the surface of the first
substrate 1s a second film layer, and the area of the first film
layer 1s less than that of the second film layer.

In an actual situation, generally, before the sealant 1s
applied, an encapsulating metal layer 31 1s manufactured on
the position for the sealant, 1.e., orthographic projections of
the encapsulating metal layer 31 and the sealant on the first
substrate coincide. When the sealant 1s applied, laser 1s used
to wrradiate the sealant and the encapsulating metal layer 31,
where the energy of the laser may be reflected into the
sealant due to the reflection of the encapsulating metal layer
31 to make the energy of the laser fully act on the sealant to
reduce the loss of the laser and to fully solidily the sealant
to thus encapsulate the first substrate and the second sub-
strate.

In the embodiments of the present disclosure, the encap-
sulating metal layer may be manufactured as follows.

The encapsulating metal layer 1s made of the same
material as a gate of a transistor in the display area and
disposed on the same layer as the gate, as shown 1n FIG. 10.
That 1s, the encapsulating metal layer 31 and the gate are
manufactured by adopting the same composition process, soO
that the manufacturing process of the display panel 1s
simplified, and the manufacturing dithculty 1s lowered.

Or, the encapsulating metal layer 31 and a source/drain of
the transistor are made of the same material and are disposed
in the same layer, as shown i FIG. 11.

Or, the encapsulating metal layer 31 and signal lines
located between the gate and the source of the transistor are
made of the same material and are disposed 1n the same
layer, which 1s not illustrated in the figure.

Or, the encapsulating metal layer and other electrode
structures are made of the same material and are disposed 1n
the same layer, which 1s not illustrated 1n the figure.

That 1s, the encapsulating metal layer may be set accord-
ing to an actual need, so that the requirements of various
application scenarios are met, and the design flexibility 1s
improved.

In some embodiments of the present disclosure, the manu-
facturing method further includes the following step.

Manufacturing spacing components on the side surface,
provided with the first transmission pads, of the first sub-
strate.

A plurality of first transmission pads and second trans-
mission pads are provided and are 1n one-to-one correspon-
dence to each other, and at least one spacing component 1s
arranged between two adjacent {irst transmission pads.
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Based on the same 1mnventive concept, an embodiment of
the present disclosure provides a display device, as shown 1n
FIG. 14 1illustrating a schematic structural diagram of the
display device, including: the aforementioned display panel
100 provided by the embodiments of the present disclosure.

In some embodiments, the display device may be: any
product or component having a display function, such as a
mobile phone (as shown in FIG. 14), a tablet computer, a
television, a display, a notebook computer, a digital photo
frame and a navigator. The implementation of the display
device may refer to the embodiment of the aforementioned
display panel, and repeated descriptions are omitted.

What 1s claimed 1s:

1. A display panel, comprising a display area and a
non-display area surrounding the display area, and further
comprising;

a first substrate and a second substrate, disposed oppo-

sitely;
a sealant, disposed between the first substrate and the
second substrate and located 1n the non-display area;

first transmission pads and first wires, disposed on a side,
facing the second substrate, of the {first substrate,
wherein the first transmission pads are correspondingly
clectrically connected with the first wires;

second transmission pads and second wires, disposed on

a side of the second substrate facing the first substrate,
wherein the second transmission pads are correspond-
ingly electrically connected with the second wires, the
first transmission pads and the second transmission
pads are both located at a side of the sealant away from
the display area, and orthographic projections of the
first transmission pads and the second transmission
pads on the first substrate have an overlapping field;
and

conductive components, disposed between the first trans-

mission pads and the second transmission pads and
clectrically connected to the first transmission pads and
the second transmission pads, respectively,
wherein the first transmission pads comprise a plurality of
film layers, 1n a same {irst transmission pads, a first film
layer 1s a film layer farthest from a surface of the first
substrate, a second film layer 1s a film layer closest to
the surface of the first substrate, and an area of the first
film layer 1s less than that of the second film layer.
2. The display panel according to claim 1, wherein an area
of each film layer of the same {first transmission pads 1s 1n
negative correlation with a distance from the each film layer
to the surface of the first substrate.
3. The display panel according to claim 1, wherein the
second transmission pads comprise a plurality of film layers;
for various film layers comprised 1 a same second
transmission pads: a third film layer 1s a film layer
farthest from a surface of the second substrate, a fourth
film layer 1s a film layer closest to the surface of the
second substrate, and an area of the third film layer 1s
less than that of the fourth film layer; and

orthographic projections of the third film layer and the
first film layer on the first substrate have an overlapping
field.

4. The display panel according to claim 3, wherein an area
of each film layer of the same second transmission pads 1s
in negative correlation with a distance from the each film
layer to the surface of the second substrate.

5. The display panel according to claim 1, wherein
orthographic projections of the first transmission pads and
the second transmission pads on the first substrate coincide.
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6. The display panel according to claim 1, wherein the
display panel further comprises: a plurality of spacing
components located between the first substrate and the
second substrate;

a plurality of first transmission pads and a plurality of 5

second transmission pads are provided and are in
one-to-one correspondence to each other, and at least
one of the plurality of spacing components 1s arranged
between two adjacent first transmission pads.

7. The display panel according to claim 6, wherein the
plurality of spacing components are disposed on a side of the
first substrate facing the second substrate;

a distance from a surface of a side of one of the plurality
ol spacing components deviated from the first substrate
to the first substrate 1n a direction perpendicular to the
surface of the first substrate 1s a first distance greater
than a height of the first transmission pads.

8. The display panel according to claim 6, wherein the
display panel comprises pixel defining structures located 1n
the display area;

the plurality of spacing components comprise {irst spacing
structures, and the first spacing structures and the pixel
defining structures are made of a same material.

9. The display panel according to claim 8, wherein the
display panel further comprises spacers located in the dis-
play area;

the plurality of spacing components further comprise:
second spacing structures stacked with the first spacing
structures, and the spacers and the second spacing
structures are made of a same material.

10. The display panel according to claim 1, wherein gaps
exist between the first transmission pads and the second
transmission pads.

11. The display panel according to claim 10, wherein the
conductive components are conductive adhesives compris-
ing conductive spherical particles, and diameters of the
conductive spherical particles are less than or equal to a
mimmum distance from the first transmission pads to the
second transmission pads.

12. The display panel according to claim 11, wherein the
diameters of the conductive spherical particles are 2.5 um to
3.5 um.

13. The display panel according to claim 11, wherein the
conductive spherical particles are conductive gold ball par-
ticles.

14. The display panel according to claim 1, wherein the
display panel further comprises: pixel defining structures
disposed on a side, facing the second substrate, of the first
substrate and first film layer structures disposed between the
pixel defining structures and the first substrate, and the pixel
defining structures and the first film layer structures are both
located 1n the display area;

the first film layer structures comprise N film layers, the
first transmission pads comprise N film layers, and 1n a
direction from the first substrate to the second sub-
strate, an 1th film layers in the first transmission pads
and the 1th film layers in the first film layer structures
are made ol a same material and are disposed 1n a same
layer; and

N 1s greater than 1, and 1 1s greater than O.

15. The display panel according to claim 14, wherein a
thickness of the first film layer structures 1s a first thickness,
a thickness of the first transmission pads 1s a second thick-
ness, and the first thickness 1s equal to the second thickness.

16. The display panel according to claim 1, wherein the
display panel further comprises: encapsulating adhesives
located between the first substrate and the second substrate;
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the encapsulating adhesives are located on a side of the

first transmission pads away from the sealant.

17. The display panel according to claim 1, wherein the
display panel comprises an array substrate and a touch
substrate disposed oppositely;

the array substrate comprises the first substrate, and the

touch substrate comprises the second substrate;

the second wires are touch signal lines;

the display panel further comprises: a driver chip located

on a side of the first substrate facing the second
substrate, and the first wires are electrically connected
with the driver chip.

18. A display device, comprising:

a display panel, comprising;:

a display area and a non-display area surrounding the

display area, and further comprising:

a first substrate and a second substrate, disposed oppo-
sitely;

a sealant, disposed between the first substrate and the
second substrate and located 1n the non-display area;

first transmission pads and first wires, disposed on a
side, facing the second substrate, of the first sub-
strate, wherein the first transmission pads are corre-
spondingly electrically connected with the first
wires;

second transmission pads and second wires, disposed
on a side of the second substrate facing the first
substrate, wherein the second transmission pads are
correspondingly electrically connected with the sec-
ond wires, the first transmission pads and the second
transmission pads are both located at a side of the
sealant away from the display area, and orthographic
projections of the first transmission pads and the
second transmission pads on the {irst substrate have
an overlapping field; and

conductive components, disposed between the {irst
transmission pads and the second transmission pads
and electrically connected to the first transmission
pads and the second transmission pads, respectively,

wherein the first transmission pads comprise a plurality of

f1lm layers, 1n a same {irst transmission pads, a first film

layer 1s a film layer farthest from a surface of the first

substrate, a second film layer 1s a film layer closest to

the surface of the first substrate, and an area of the first

film layer 1s less than that of the second film layer.

19. A manufacturing method of a display panel, compris-
ng:

manufacturing first wires, first transmission pads and a

sealant respectively on a side surface of a first substrate,

wherein the first transmission pads are electrically
connected with the first wires:

manufacturing second wires and second transmission
pads respectively on a side surface ol a second sub-
strate, wherein the second transmission pads are elec-
trically connected with the second wires;

placing a side surface, provided with the first transmission
pads, of the first substrate and a side surface, provided
with the second transmission pads, of the second sub-
strate oppositely, and applying the sealant to encapsu-
late the first substrate and the second substrate through
the sealant;

filling spaces between the first transmission pads and the
second transmission pads with conductive components
to electrically connect the first transmission pads to the
second transmission pads through the conductive com-
ponents,
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wherein the display panel comprises a display area and a
non-display area surrounding the display area; the
sealant, the first transmission pads and the second
transmission pads are all located in the non-display
area; the first transmission pads and the second trans- 5
mission pads are both located at a side, away from the
display area, of the sealant; orthographic projections of
the first transmission pads and the second transmission
pads on the first substrate have an overlapping field;
and the first transmission pads comprise a plurality of 10
film layers, 1n a same first transmission pads, a first film
layer 1s a film layer farthest from a surface of the first
substrate, a second film layer 1s a film layer closest to
the surface of the first substrate, and an area of the first
film layer 1s less than that of the second film layer. 15

20. The manufacturing method according to claim 19,

turther comprising;:

manufacturing spacing components on a side surface,
provided with the first transmission pads, of the first
substrate, 20

wherein a plurality of first transmission pads and a
plurality of second transmission pads are provided and
are 1n one-to-one correspondence to each other, and at
least one of the spacing components 1s arranged
between two adjacent first transmission pads. 25
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